Endothelin-1 receptors and biosynthesis in the corpus luteum: molecular and physiological implications.
Endothelin-1 (ET-1), a 21-amino acid peptide was initially identified as a potent vasoconstrictor, ET-1 plays an important role in the female reproductive cycle: its quick ascent during luteal regression, ability to inhibit steroidogenesis in vitro and in vivo, combined with the observation that the luteolytic effects of prostaglandin F2alpha (PGF2alpha) were delayed by pretreatment with ET-1 receptors type A (ETA) antagonists suggest that this peptide functions as an important element of the luteolytic cascade. The observation that ETA receptor expression was inversely correlated with steroidogenesis in luteal cells; namely factors which stimulated steroidogenesis inhibited ETA receptor levels is also in accord with the inhibitory role of ET-1 in corpus luteum (CL) function. Contrary to the mature mid cycle CL, the CL of early cycle is refractory to PGF2alpha-induced luteolysis. PGF2alpha administered at early luteal phase (day 4 of the cycle) failed to increase luteal ET-1 gene expression or its ETA receptors. In contrast, both genes were markedly induced in mid cycle CL exposed to PGF2alpha. ET-1 gene is transcribed as prepro ET-1 (ppET-1) and the active form of peptide is derived from the inactive intermediate big ET-1, by endothelin-converting enzyme-1 (ECE-1), therefore alterations in mature ET-1 levels can be achieved by modulating the expression of ppET-1 and/or ECE-1. Analysis using in situ hybridization and enriched luteal cell subpopulations showed that both steroidogenic and endothelial cells of the CL expressed high levels of ECE-1 mRNA. The ppET-1 mRNA, on the other hand, was only expressed by resident endothelial cells, suggesting that luteal parenchymal and endothelial cells cooperate in the biosynthesis of mature bioactive ET-1. A significant, four-fold elevation in ECE-1 expression (mRNA and protein levels) occurred during the transition of the CL from early to mid luteal phase. This increase was accompanied by a significant rise in ET-1 peptide. Surprisingly however, ppET-1 mRNA levels remained similar during early and mid luteal phase. Collectively, these studies demonstrate that: (a) the various components of ET-1 system (ET-1/ECE-1/ETA) are dynamically and independently regulated during bovine luteal life span. (b) The CL becomes PGF2alpha-responsive only when both ppET-1 and ECE-1 genes are expressed at a level which enable an uninterrupted ET-1 biosynthesis.